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TITLE: Dielectric Constant and Molecular Structure of the 


Solutions of Nitrobenzene in Hexane and Cyclohexane 


PERIODICAL: Vestnik Moskovskogo universiteta. Seriya 2, khimiya, 1960, 
No. 3, pp. 11-17 


TRXT: In an earlier paper (Ref. 1) Shakhparonov showed that in the case 
of strong deviations of the solutions from the ideality, their 
experimentally determined macroscopic dielectric constant must be smaller 
than the local dielectric constant measured in a smaller unit volume of 
the solution. The present paper deals with the examination of this con- 


cept in nitrobenzene solutions in nonpolar solvents (n-hexane, cyclo- 
hexane). The dielectric constant & Was measured at approximately 700 ko /sec 
by means of a WnEB—-1 (IlYeV-1) apparatus. Furthermore, the authors _ 


determined the density 4 and the refractive index Ny: The experimentally 


found negative deviation of & from the addtivity was caused oy the con-~- 
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Dielectric Constant and Molecular Structure §/189 /60/050/603/G0E/015/XX 


of the Solutions of Nitrobenzene in Hexane BOO4 /BO67 
and Cyclohexane 


centration fluctuations. In the region of the separation of the solution 
into two layers with a volume portion WY of nitrobenzene of 0.26 to 0.45 
(in n-hexane) no maximum of © was found in contrast to the observations 


made by other scientists (Ref. 3) The curve € = f(t) is almost linear 
and changes its direction only near the disintegration temperature. In 
Fie, 4 Creat «, the intensity I, of theRayleigh scattering at A= 5780 4, 


and the fluctuation (ap)? of the concentration are represented as a 
funetion of the nitrobenzene content in n-hexane at 40°C. Ele -€ and 


(A p)? are only little temperature-dependent . For the different position 
of the maxima of I, and (4 9) the following explanation is given: while 


I, is mainly due to fluctuations whose linear dimensions are more than 


1/20 of the wavelength of light, i.e., at least 20-30 A, (A )° depends 
on the fluctuations which are not greater than twice or_three’ times the 
diameter of a molecule A calculation of the function (4) = f(y) on 
the basis of the statistical thecry of the fluctuation confirmed this 
conclusion. The data for nitrobenzene in cyclohexane led to the same 
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conclusions. There are 4 figures, 3 tables, and 5 references: 4 Soviet and 
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ASSOCIATION: MoSkovskiy gosudarstvennyy universitet im. N.Y. Lomonosova 


kafedra fizicheskoy khimii (Moscow State University imeni 
M. V. Lomonosov, Chair of Physical Chemistry) Tas 
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ae -«., I, and (az)* as function of the concentration 
of nitrobenzene in n-hexane at 40°C. 


Legend to Fig. 4: 
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which was convened by 


AUTHORS: Krichevski Io Roy Doctor of Chemical Sciences, 
_Shakhparonoys Mo t., Doctor of Chemical Sciences 

TITLE: Critical Phenomena and Fluctuations in Sclutions 

PERIODICAL: Yeatnik Akademii nauk SSSR, 4960, Ne. 5; 

TEXT: A Conference on the above mentioned protlems, 


the Otdeleniye khimicheskikh nauk Akademii navk SSSE (Department of Chemical 


Sciences of the Academy of Sciences USSR) and the 
(Chemical Department of Moscow University), was 
it was attended 
physicists and phy sicochemists from varions cities of 

the thermodynamics 
the solutions in th 
dynamics of irreversible processes in the eritical range; 
A. Z Golik, Yu-_I. Sninanekiy; and 
(Kiyev) reported on investigations of the critical 

state of pure materials and solutions according to Tepier's method. 


Mo skovskogo universiteta 
held from January 26 to 28; 4960. 
The reports dealt with 
statistical theory of 


in solutions, and other problems. 


Ye. T. Shimanskaya 
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Critical Phenomena and Fluctuations in 3/030/60/000/05/38/056 
Solutions BO15/B008 


I. R. Krichevskiy, N. Ye. Khazanova, and L. RB. Linshits investigated the 
dependence ot the chemical potentials of the components of binary and 
ternary systems of compound and temperature, V. P. Skripov and Yu. D. 
Kolpakov (Sverdlovsk) reported on the investigation results of light 
dispersion in the supercritical region of carbon dioxide. J.R. Krichevskiy 
and N. Ye. Khazanova referred to problems of the diffusionin liquid and 
gas solutions near the critical point. L. A. Rott (Minsk reported on 

the theory of diffusion near the critical point of separation into layers. 
Y. P. Skripov explained the course of viscosity near the critical point 

on the basis of a "Colloid Model", I. RB. Krichevskiy and Yu.V. Tsekhanskaya 
reported on the investigation of convective diffusion. D. Ke Deridze 
described the investigation results of light dispersion in the range of 

the critical point of the separation into layers of the solutions nitro- 
benzene - hexane, nitrobenzene < heptane and methyl alcohol - cyclohexane. 
Ve Fo. Nozdrev reported on investigations with ultrasonics in liquids near 
the critical point. After a discussion on the critical state, the Con- 
ference came to the conclusion that there is no reason at present to 

reject the classic thermodynamic theory of the critical phenomena, developed 
by Gibbs, A. G. Stoletov, and other authors. M. I. Shakhparonov reported 
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on the main results of 


fine-structure fluctuations with a small 
and Ya. Yu. Akhadov reported on the 

investigations of dielectric properties of solu- 
Lanshina mentioned measurement results of the fine structure 


M. I. Shakhparonoy; 
results of experimental 
tions. le Ve 


R. M. Kasimov, 


yo Vo 2 
of light dispersion in acetone ~ water- 
Yuks and L. I. Lisnyanskiy 
gations of fluctuation phenomena in the solutions of pyridine|jand 
as well as of pyridine 
(Kiyev) mentioned data of experimental investigations of light dispersion 
as well as of the conclusions on 
temperature and type of 
‘EL. P. Zatsepina reported on the light dispersion in 


solutions. M. Fe 


a-picoline in water, 


in solutions, 
tions on composition, 
tion components. 


individual liquids and solutions with photoelectric measurements, 
established in this connection the conformance 
Ya. HM. Labkovskiy, and I. VY. Kirsh 

‘heir investigations of fluctuations of 
density in ether and benzene, as well as of fluctuations of concentration 


solutions. The Conference saa 


Smolukhovskiy. Ne Vs Mokhov, 
(Dnepropetrovsk) reported on 


in carbon bisulfide - methyl alcohol 
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the importance of the theoretical and experimental investigation of the 
molecular structure of the material in the range of the critical point. 
Organizational measures were decided upon for the further development 

of the scientific studies in the field of critical phenomena and fluctua- 
tions in solutions, as well as for their application to scientific-~ 
economic problems. It was decided further to conduct periodic seminars 
in Moscow on problems of the theory of the liquid state and the theory of 
solutions, The 2nd All-Union Conference on the Theory of Solutions is 

to be convened in 1962. 
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AUTHORS ¢ Beridze, D.K,, Shakhparonov, M.1. 
ee 
eae 
TIPLE? Rayleigh scattering of light in nitrobenzene-hexane solutions 


PERICDICAL: Referativnyy zhurnal, Fizika, no. 10, 1961, 180, abstract 10037 
("Uch. zap, Mosk,..obl, ped, in-ta", 1960, v. 92, 49 - 71) 


TEXT: The authors describe the equipment and results of measuring relative 
intensity and depolarization degree of individual liquids (nitrobenzene, hexane 
and their solutions at various mutual concentrations), The values of scatter- 


ing radiation components I,, I, and I, are calculated, The relationships are 
studied between each component and depolarization degree on one hand and solu- 
tion temperature on the other hand, including the temperature of the critical 
feint, at fixed concentrations, It was discovered that intensity of scattered. 
radiation passes. through a thin maximum near the demixing point; in this case 
deviation from the Rayleigh law of light scattering and an increase of depolari- 
zation degree are observed, 


N, Voyshvillo 


note: Complete translation] 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548410004-4" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548410004-4 


ESAS SEAT REA 


ZATSEPINA, L.P.; SHAKHPARONOV, MI. 


Investigating the degree of depolarization and intensity of Rayleigh 

scattering’ in methyl alcohol - benzene and methyl alcohol - o-xylene 

solutions. Vest-Mosk,un.Ser.3:Fiz.,astron. 15 no.4:9-17 Jl-ag '60. 
(MIRA 13:9) 


1. Kafedra fizicheskoy khimii Moskovskogo universiteta. 
(Organic compounds--Optical properties) 
(Light—Scattering) 
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tions of chlorosilane solutions at 40, 50 and 56°C. There are 3 
figures, 7 tables and 2 Soviet-bloc references. 
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TITLE; Theory of Solutions. X. Effect of Fluctuations on the 
‘ Dielectric Constant of Homogeneous Isotropic Systems 


PERIOD ICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, Now 7, 
pp. 1478-1487 


TEXT; The aim of this work was to establish the reasons for the deviation 
of the experimental values found for the dielectric constant from those 
calculated from Onsager's theory. Possible causes are: a) change of the 
state of the molecules in the solution as a result of interaction of the pa 
components (e.g., hydrogen-bond formation); b) fluctuation of the dielectric. 
constant as a result of variations of concentration, orientation, density, 
etc; c) change of the short-range order when the composition of the solu- 
tion is varied.In this paper, only the effect of fluctuations on the 

average macroscopic value of & of the solution is investigated. The . ‘erage 
value of the local dielectric constant €' is calculated on the basis of 
Onsager's theory. The starting point is the function Eg (¥1¥ 92) as the 
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thermodynamic function of a volume element dV on the assumption of Gauss! 
probability distribution of the fluctuations: qW =n ya¥,/V (11), with 


qm being the probability of the value and n, the number of volume 


fy? k 
elements in which the local dielectric constant equals Ex: 


Effet = 1-5 (ae')?/3 Ee' o 1+ (AéE') /3(e')° (36) is found for the re- 


lation between the macroscopic value € of the dielectric constant and the 
mean local dielectric constant €'. The fluctuation of €' is due to the 
variation of concentration c, temperature T, density 9, and orientation: 


M 
ae' = S 1 (ae '/2c Jac. + (9 €'/aT)AT+(A €'/dQ)AQt(Ae! \or (41). For the 
— ee 
statistical mean square of fluctuation, the relation mee = 17/4V (43) 
is obtained, where V is a function of concentration, temperature, density, 
and orientation. In a two-component solution and at a great distance from 
the critical temperature, however, only the effect of concentration has to 
be considered; 
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(@e+)? = (8 E'/8c)* (Ac)? (47). Thus, (ager)? is a function of the mean local 
“dielectric constant. There are 11 references; 3 Soviet, 5 US, 1 British, 
1 Dutch, and 3 German, 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova 
(Moscow State University imeni M. V. Lomonosov) 


SUBMITTED: November 11, 1953 
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_“Wikheyev, Ye. > Ye. Po; Mt cova, Lo Ves Glushkova, L L. es ‘and 
“Martynova, M. Y M. Ye. (Moscow) 


Investigation of Pressure and Density of the Vapor in 
Systems Containing Organosilicon Compounds. I. The System 
Benzene ~ Methyl-dichlorosilane - Methyl-phenyl 


Dichlorosilane 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 8, 
PPe 1734-1740 


TEXT; The authors determined pressure and density of the vapor of a 
number of halogen alkyl silanesand -aryl silanes since these substances 
readily react with water vapor or metals, dissolve in lubricants, and 
easily polymerize. In the present paper, they report on the system 
benzene ~ methyl-dichlorosilane - methyl-phenyl dichlorosilane. The 
experimental arrangement (Fig. 1) described in Ref. 2 is based on the 
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Compounds. I. The System Benzene - Methyl- 

dichlorosilane ~ Methyl-phenyl Dichlorosilane 


principle of hydrostatic weighing, and is thoroughly explained. The 
apparatus includes a quartz balance which is installed in a glass 
balloon in a thermostat. In another thermostat there is the evaporator 
connected with an Hg manometer. Balloon and evaporator are joined by a 
thermaily insulated, heated pipe. A quartz ball is suspended from the 
quartz spiral of the balance; as the vapur of the substance investigated 
enters the balloon, the quartz ball loses in weight, and the vapor 
density can be determined from the decrease in length of the spiral. The 
methad of operation, the calibration of the instrument, and an estimation 
of the errors of measurement are indicated. The latter are about 1% in 
the pressure-, and about + 2.5% in the density determination. The 
molecular weight of the liquid vapors was calculated by the Mendeleyev— 
Clapeyron equation, and compared with data of publications (Table 1)3 
pressure and density values of methyl~dichlorosilane and mezbyl-phenyl 
dichiorosilane, as well as their solutions, are given in Table 2. The 
results show that the vapors represent associate complexes. The Trouton 
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Investigation of Pressure and Density of the $/076/60/034/008/007/014 
Vapor in Systems Containing Organosilicon BO15/B054 

Compounds. I. The System Benzene ~ Methyl- 

dichlorosilane - Methyl-phenyl Dichlorosilane 


constant for the vapors was calculated, and given in Tables 2 and 3. it 

is found that at 40° - 100°C the vapor composition of the solutions 

benzene + methyl-dichlorosilane - methyl-phenyl dichlorcsilane is 

practically equal to the vapor of the corresponding binary mixture 

benzene - methyl-dichlorosilane. The heats of vaporization‘\and the eA 


entropies were calculated. There are 5 figures, 3 tables, and 4 
references: 3 Soviet and 1 US. 
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ie $/07€/60/034/009/063/022 
53700 Ghro 2208 ce bas /009/003/0 


AW THORS: Balamutcva, E. A., Shakhparonov, M. I., Leltchuk, S. L., 
Lomoyv. A. b.. Malikova, G. “., Martynova, MH. Ye., and 


Glushkova, L. Ff. 


Investigaticn of the Pressure and Density <f Yaper in 
Systems Containing Organosiliccn Compounds’ IT. The Systems: 
Methyidichloresilane’- Methyltrichlorosilane - Methy1l- 
phenyldizshlorosilane, and Methylshenyidichlorosilane - 
Methyichlorcphenyldichlorosilane - Methyldichlorcphenyl- 
dichloresilane 


PERIODICAL: Zhurnal fizicheskoy khimii, 1966, Vol. 34, Ne. 9, 
pps 1916-1919 


TEXT: The working methed and the measuring technique of the investiga- 
tions mentioned in the titie have already been described in a previous 
paper (Ref. 1). The pressure and density of the saturated vaper phase 
over the systems mentioned in the title were measured in a broad con- 


V 
zentration and temperature range- The constants cf the Antcine e uations, 


Card 7/3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548410004-4" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548410004-4 


ee Maser eae ED 


Soe fs 


Investigation of the Pressure and Density 3/076/60/034/009/00 3/022 
cf Vapor in Systens Containing Organosiliccn B015/B056 

Compounds. II. The Systems: Methyldichlorosi- 

lane - Methyltrichlorcsilane .. Methyl- 

pnenyldichlerosilane, and Me thyipheny ldichloro- 

gilane - Methylchlorophenyldichlorosilane 
Methyldichlorephenyidichlorosilans 


as weil as the values of the evaporaticn heats and evaporation entropies 
for the individual components (Table 1), and the two- and three-component 
solutions at normal boiling temperature were calculated (Table 2). The 
values obtained show that the vapors of methyltrichlorosilane and méethyl- 
cnlorcthenyldichicrosiians contain asscciatsd molecules, whereas the vapors 
cf methyldichlorophenyldichloresilane do net associate. At 100 C and about 
900 ters, the vapor (in aquilibrium) over a sclution cf 50 mole% 
CH SiHC., + 56 moie% CH,SiC., censists nearly entirely of methyl- 

2 


3 


“ 5 : , c a CG 4 . . 
-:-hlcresilane. At temperatures from 40° tc 700 C, the vapor com 


ef the three-component solutions CH SiHCL, ~ CH,SiCci 


slightly different from that of the binary system CH 


zq 
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Investigation of the Press:ire ert Density 8/976/66/054/609/003/022 

cf Vapor in Systems Containing Oresanosilicon 3015/B05€ 

Compounds. II. The Systems: Methyldichlorosi- 

lane - Methyltrichlorosilane - Methyi - 

phenyid:ichlorosilane, ani Methylonenyldichlers- 

silane - Methylchlerephenyldichlorosilane - 
yidichlorophen;ldichloresilane 


: . ; . . a) ; 
out on the basis of the Antoine equation show that above 100°C ro cnange 
in the CH,C-H Sitl, content in the vapor phase tekes place, i-e., the 


yO Se 
content remains ioe with the exception of solutions in which the molar 
ratic of CH Cee iCl, is near unity. There are 2 figures, 2 tables, and Se 


2 referense 1“Seviet and ! US. 
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AUTHORS: Balamutova, E. A , Shakhparonov Mo T.. Lel’chuk, S.L., 
Lomov, 4. L., Mikheyev, Ye. P., Martynova, M. Ye., 
and Glushkova, L. F. 


Investigation of the Vapor Pressure and Density in 
Systems Containing Organo-silicon Compounds s\ III. The 
Systems Dimethyldichlorosilane - Methyichloromethyl- 
dichlorosilane and Trimethylchlorosilane - Dimethyl- 
chloromethylchlorosilane - Dimethyl Dichloromethyl- 
chlorosilane 


PERIODICAL: Zhurnal fizicheskoy khimii, !960, Vol. 34, No. 10, 
pp. 2156-2359 


TEXT: Pressure and density of the saturated vapor of the 


systems (CH,) ,SiCl, = CHCH,C1SiC1, : CH,CHC1,SiC1, and (CH,) ,SiCl - 


(CH,) ,cH,c1SiC1 ~ (CH,) ,cHCi,SiCl were investigated in the wide range 
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Investigation of the Vapor Pressure and $/076/60/034/010/007/022 
Density in Systems Containing Organo - BO15/3064 

~ silicon Compounds. III. The Systems 

Dimethyldichlorosilane - Methylchlcro- 

methyldichlorosilane and Trimethylchlorosilane - Dimethylchlorometh 
chlorosilane - Dimethyl Dichlorome thylchlorost lane 


yl- 


7 


ef concentration and for temperatures of from 0” to 50°C The same 
method of measurement was used as in a previous paper (Ref. 1), and 
pressure and density of the individual components were determined. The 
curves obtained on the temperature dependence of pressure and density 


show that pressure and density of the systems investigated rise exponen- 
tially with temperature. Table 1 gives the values cf the refractive 
indices, the density, the boiling points of the components at 760 mm He. 
the molecular weight of vapor at this pressure, the values of the con- 
stants of the Antoine equation as weli as the values cf the *vaporation 
heat and evaporation entropy at the normal bciling point. 
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Solution 
Pacrsop 


50% (CH2)2 SiCl, +509 % CHsCHCISiCls it, 4309)1, 1842 | 5,826 
6,535} 1130 {216 ]7250 | 19,8] 93,5 


7,054] 1435 [424 |108C0! 26,8} 130,9 


50% (Clls)s SiCls-4-50% GH,CHCI,SiCI, |, 445011 ,252 
50% CHsCHCISiCl,4- 
+ 50% CHsCHCLSiCl, 1461911 344 
33% (CHs)sSiCla+33% CHaCHyCISiCls+ 

+ 34% CHyCHChSICl, 1, 446911 , 2679 
50% (Cis), SiCl + 50% (CHs):x 


SEA RDRSE: Don tekUesose eS 4 


8/076/60/03),/010/001/022 ~— 
De bog en 


Tutunne 2 


A 


c | sH fas Ts ery 


| 


732 4159 [6960 | 19,2} 89,4 


— | — {9500 | 25,2} 103,0 


*CH,CISICI 4,415810,G197 | 14, 763]10550 |810 [7540 | 21,4} 78,8 


, 00% (ci i SIC Pete (CHa)3 X 
x CH 
50% 4 (Clade ot isich + 50% (CHa)s x 


33% CHCl, ‘Clls)s SICL + 34% (CHs)sX 
x Sic + 33% CHsCH,CISIC 


jf, 430414, 05124 
— {14,1585 
{,4321]1 ,0670, 
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Table 2 (continued) Tabanua 2 (npodoamenue) 


Solution 


Heya Che X 


Xm 


Pactsop 


CHC, &X 
+UrS Ch, 


’ 
ve 


50% (ClI2)s SiCl,+50% CH,CH-CISICI, | 142,3 
509% (CH3)2SiCl,-+50% SC 139,7 
50% Ha H,CISICl,+ 

ape AGUC hese 2 180,0 

%(CHs):SiCla- + SS CHSC CISCL + 

ay 95 CHsGHCI,SiGI2 142,5) 
50% (CH) SiCl +508 % (CHs)aX 

XCH.CISIC 113,0 


50% (Chi). SiCl-4.508 % (CHs)2X 
mnie 2SiCl 14,0 
26(CHs CHCISiCl + 50% (CH3):* 
iC] 47,5 


HC]; 
 GHChIGH sil + ah (CHa)ax 
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s/076/60/034/010/001/022 
BO15/B064 


' Legend to Tables 1, 2: In Table 1, 1 denotes the substance, 2 = boiling 

'  soint at 760 mm Hg, 3= molecular weight M at 760 mm He, 3 = M theoretical. 
1 = boiling point in °C in Table 2. There are 4 figures, 2 tables and 
2 Soviet references. 
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Rayleigh scattering of light in nitrobenzene - hexane Prete 
Ucn. zap. MOPI 92:49-71 ‘60, RA 1: 
' (Light--Scattering (yt rooenzene--Optical properties 
(Hexane--Optical properties 
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$/020/60/133/003/029/¢ 31/XX 
£,€006 (3201, 1099 1" cr) BOOK/BO64 


AUTHORS : Lanshina, L. V>, and Shakhparonov, M. I. 


ture of the Rayleigh Dispersion of Light in 


TITLE: The Fine Struc 
n of Hyperacoustic Vibrations 


Solutions and the Dispersio 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vole 133, No. 3, pp- 624 - 
626 


used by the authors to photograph the fine structure of 
the Rayleigh line of dispersed light has already been described in Ref. 1. 
The authors investigated mixtures of acetone and water at 25°C with a molar 
ratio of acetone of 0.0; 0.06; 0.2; 0.4; 0.7, or 1:0; and mixtures of water 
and methanol with a molar ratio of the latter amounting to 0.153 0.36; 0.63 
or 100. Measurements were made by means of the Hg line A = 4358 A, and for 
pure water also with A = 4046 A. The photographs were photometrically 
treated with an Nd-4 (MF-4) microphotometer: Fig. 1 shows the pro agation 
velocity of hyperacoustic vibrations in acetone ~ water (w ey 


=0.6°1010 sec™', 
Aw22-107° cm) and methanol + water mixtures (wen.5<10'° sec 


TEXT; The apparatus 


=) 
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negative dispersion of 
reached about 5%, while the root mean square 
4.4%. The negative dispersi 


gation velocit 


ive., for acetone - water at X, 


This negative dispersion is explained by the 
and corresponds to the well 


intensity I, of the central 


ent by Mandel‘ 
nted a 


translational compon 
refractive index na, was represe 
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The fluctuations of 


Considerable positive dev 
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navA = 2n(v/c)sin(@/2). The 


y of ultra-acoustic vibrations 


on. A considerable 
s was found to exist; pbv/v 
ation was only about 
water concentration X4% 


= 0.5. 
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AUTHORS: Shakhparonov, M. I., Lel'chuk, S. L., and Korchemskaya,K.M. 


a - \ 
TITLE: The Thermodynamic Properties Vof the Solutions of Chlorine 
Derivatives of Silane | 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 6, 
pp. 1388-1390 


TEXT: The authors report on measurements of the pressure P and density 
y of the saturated vapor cof the following systems: CH,SiHCl, ~ Sicl); 


SiHCl, - CoH; cH,SiCl, - SiCl 5 (CH, ),SiC1 = CH,SiHC1,; (CH,),SiCl xX 


- CH,SIC1,, as well as solutions of CH SiHC1, and CH,SiC1, in the 
azeotropic mixture of 45.93 mole% (CH,),Sicl and 54.07 mole% SiCl,. 


Ref. 1 describes the methods of P and # measurement. Table 1 gives the 
values of the constants A,B,C of the Antoine equation log P = A - B(C+T) 
for the systems investigated, as calculated from the experimental data of 
P. The molecular weight of the saturated vapor was calculated from the 
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The Thermodynamic Properties of the Solutions s/020/60/133/006/015/01€ 
of Chlorine Derivatives of Silane BO04/BO64 


equation FE = y RT/P, and its composition from the equation M 250 ux}. 
Fig. 1 shows the total and partial pressures in the system SiHCl, - CcHe 
at 30°C as a function of the composition. The isothermal lines P and Pi 


of the system CH,SiHCL, - Ssicl, at 40°C, and of the system CH,SiC1, - sid, 


at 50°C are given in Fig. 2. The systems mentioned show little positive 
deviations from the ideal case. The systems (CH, ),SiC1 - CH,SiC1,; 


CH,SiHC1, - (CH 


SicCl; azeotropic mixture - CH,SiCl,; and azeotropic 


3)3 
mixture - CH,SiHC1, follow the Raoult law. The isobaric lines of these 
systems at P = 760 torr are shom in Fig. 3. There are 3 figures, 1 


table, and 1 Soviet reference. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M.V. Lomonosova 


(Moscow State University imeni M. V. Lomonosov) 
PRESENTED: April 4, 1960, by V. I. Spitsyn, Academician 


SUBMITTED: April 2, 1960 
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AUTHORS: Lomova, N. N., i Mo I. 


TITLE: The Dielectric Constant*and the Molecular Structure of 
Solutions Having o Critical Dissociation Ranga 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 3, 
pp. 632-635 


TEXT: In an earlier paper (Ref. 1) M. I. Shakhvaronov obtained the 
following results: For solutions whose thermoaynamical properties show 
large positive deviations from ideality, i.e., large fluctuations of 
concentration, the experimentally measurable dielectric constant¢cis VY 
smaller than the average local dielectric constant et oe! 
2 

- [coe ./ay (a ») il 2+ (98,,,/ay Hae /aw re (1). To study the 
influence exerted by the fluctuation (Ay ) of concentration on € , the 


authors measured¢ , the density A? and the refractive index ny of solu- 


tions of nitrobenzene (NB) in cyclohexane, n-hexane, n-heptane, and 
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The Dielectric Constant and the Molecular gs /o20/60/% 34,’ 
Structure of Solutions Having a Critical BOO4 /B067 
Dissociation Range 


n-octane, The critical dissocation temperature of these solutions was 
found at 40°C for 48.0 moles NB in cyclohexane; at 20.0 C for 43.15 mole% 
NB in n-C eH, Ai at 19.3°C for 47.5 moleX NB in n-CoH 43 and at 19.1°C for 
+ 
5:.0 mole? NB in n-CoH ig. On the strength of experimental datu the iso- ; 
thermai lines for & were drawn (Fig. 1), and the isothermal lines for ip 
2 a a + v 
ae were calculated by Onsager's method (Ref. 2). o the basis of data 
obtained for ¢ 


‘ Eige aee loc! M4? and 8 /ay(ay)° was calculated. The 


dependence of (Ay )° on t and y was analogous in all four systems. The 


values depended Vittle on the type of hydrocarbon used. —_— 
(Ay) 


Fig. 2: dependence of Ed oe ~ &, Tp and (ay)? 


on the concentration Po of nitrobenzene in the 


system nitrobenzene - n-hexane at 40° Cc 
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Fig. 2 shows the course of See ~€, (A y)* and of the intensity I. 


of the Rayleigh scattering for A = 5760 A in the system nitrobenzene 
n-hexane. The authors discuss the result on the basis of the statistical 
theory of fluctuations and of the interaction of neighboring mclecules. 
By differentiating equation (1) they obtain equation (5) for (49 € /Mt)y ; 
and they conclude that th velue ef (9€ tis reduced near the critical 
point. This was confirmed by measurements of € in the system nitrobenzene - 
- n-heptane and nitrobenzene - n-octane rear the point of disscciation 
(Fig. 3): 

&é = £(t)near the critical 

dissociation. 1 - solution 

in n-heptane, “CGH NOs = 0.4 


tion of nitrobenzene in n-ectane, V7 
x : = 0.574. ia, 2a before dissocia- 
CeHaNO 5 4 1 5 a ° 


tion} i6, 2v after dissociation 
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Dissociation Range 

These resuits are contradictory te the data of Ref. 5 according to which 
£ has maxima in the critical range. The authors refer to et ee 6) 
according to which relations of the form (9X5 /9%3),.5 = 0; (9? X, ,/x ze 


are thermodynamically not generally and exactly valid in the critical 

ranse. Hence, the validity of such relations must be experimentally or ; 
theoretically proved for each case by means of a molecule model. There 

are 34 figures and 6 references: 5 Soviet and 1 US. 


ASSOCIATION; Moskovskiy gosudarstvennyy universitet im. M.V. Lomonoscva 
, Moscow State University imeni M. V. Lomonosov) 


PRESENTED: April 4, 1960, by V. I. Spitsyn, Academician 


SUBMITTED: April 2, 1960 
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Influence of fluctuations on the dielectric properties of 
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Dielectric properties of nitrobenzene — hexane solutions ina 

millimeter range of radio waves. Azerb.khim.zhur. no.4:101-= 
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(Nitrobenzene--Electric properties) 
(Hexane—~Electric properties) 
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ressure and density of vapors from solutions of chlorine deriva- 
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(MIRA 15:1) 
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BERIDZE, D.K.; SHAKHPARONOV, M.I. 


Krishnan's phenomenon. Opt. i spektr. 11 no.2:282- 
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$/058/62/000/0 12/030/048 
A160/A 1Gi 


The hyperacoustic properties of liquids and the structure of 


Referativnyy zhurnal, Fizika, no, 12, 1962, 13, abstract 12D96 


(In collection: "primenentye ul'traakust. k issled. veshchestva". 


2 


AUTHORS : Shakhparonov, M. I., Tunin, M. s. 
TITLE: 
molecules 
PERIODICAL: 
M., no. 15, 1961, 19 - 28) 
TEXT To investigate the hyperacousti 


ce properties of liquids, a study was i 


carried out of the fine structure of Rayleigh's scattering lines in liquid pyri- 
dine, thiophene, furan, quinoline, naphthalene, and also in heptane, The absorp- 
tion of ultrasound was measured for these substances, except for the latter two 
ones. The selection of the substances is based upon the consideration that a 
strong sound absorption must take place in those liquids whose molecules are 
compact, easily polarizable, and have a comparatively Large number of mobile 
electrons and @ "rigid" framework of atomic nuclei, In all investigated sub- 
stances, except for heptane, 2 considerable positive dispersion of the velocity 
of hypersound was observed. In heptane, whose molecules do not have "rigid" 
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AUTHORS: Akhadov, Ya, Yu,, Shakhparonov, M, I,, Kasimov, R, M, 


TITLE: Investigations of the molecular structure of individual liquids 
and of their solutions by radiophysical methods 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 12, 1962, 16, abstract 12D112 
(In collection: "Primeneniye ul'traakust, k issled, veshchestva", 
M., no. 15, 1961, 29 - 39) ‘ 


TEXT; Investigations were carried out of the permeability and losses of / 
the following solutions: acetone-benzene, acetone-carbon tetrachloride, acetone- 
-nitrobenzene, nitrobenzene-hexane, acetone-methyl alconol, and acetone-water 

within a wide concentration and temperature range and on radiu-wave lengths of 

8.15 mm and 3,21 em, An analysis of the results indicates that the molecules in 

the mentioned first four solutions did not tend to association, It appears that 

there are deviations from a chaotic distribution of polar-molecule orientations 

in the acetone-nitrobenzene solutions, In the acetone-methyl alcohol and acetone- 
-water solutions it seems that there are associated complexes of water and methyl 
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alcohol molecules, It may be assumed that when adding small amounts of acetone 
to water, the associated groups of water molecules increase, 


fAbstracter'’s note: Complete translation] 
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Dielectric constant and molecular structure of nitrobenzene 
solutions in heptane and octane. Vest.HMosk.un.Ser.2:khin. 
16 no.3:33-37 Hy-Je '61. (MIRA 14:10) 


1. Kefedra fizicheskoy khimii Moskovskogo gosudarstvennogo 


universiteta. 
(Nitrobenzene--Electric properties ) 
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Dielectric properties of acetone - carbon tetrachloride solutions 

in superhigh-frequency electromagnetic fields and fluctuations ~ 

in concentration. Dokl. AN Azerb. SSR 17 no. 3:207=211 '6l. 
(MIRA 14:5) 


1. Institut neftekhimicheskikh protsessov AN AzerbSSR, 
(Acetone—Electric properties) 
(Carbon tetrachloride—-Electric properties) 
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KASIHOV, R..3 AKHADCV, Ya.Yu.; SHAKHPARONOV, .I. 
Dielectric properties and molecular structure of acetone 
solutions of nitrobenzene, methyl alcohol, and alee ao 
AN Azerb. SSR 17 no.8:687-690 '61. (MIRA 14310 


1. Institut neftekhimicheskikh protsessov AN AzerbSSR. 
Predstavleno akademikom AN Azerbaydzhanskoy SSR M.F. Nagiyevym. 
(Dielectrics) 
(Systems(Chemistry) ) 
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SHAKHPARONOV, M.I. 


Theory of solutions. Part 12: Dielectric polarization and 
molecular structure of nitrobenzene and acetone solutions. Zhur. 
figz.khim. 35 noe6:1177-1185 Je ‘él. (MIRA 14:7) 


i. Moskovskiy gosudarstvennyy universitet imeni M.V.Lomonosova. 
(Polarization (Electricity) ) (Benzene) (Acetone) 
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SHE (a) O91 0c /00TLAMS 
SUID B101/B138 
AUTHORS; Tunin, M. S., and Shakhparonov, M. I. 
TITLE: Investigation of the "hypersonic" and ultrasonic properties 


of pyridine benzene solutions 
PRRIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 12, 1961, 2783 - 2784 


TEXT; The authors seek to explain the molecular nature of relaxation in the 


19'° > 10/4 cps field ("hypersonic") by studying the dependencies between 
these processes and the composition of the solutions. The propagation of 
hypersonic and ultrasonic waves, viscosity, and absorption coefficient in 
benzene pyridine mixtures were measured at 25°C. Propagation velocity of 
hypersonic waves was optically determined from the fine structure of the 
Rayleigh line (A = 4358 £) of scattered light, using the method described 
by M. I. Shakhparonov, M. S. Tunin (Primeneniye ul'traakustiki k 
issledovaniyu veshchestva (Application of ultrasonics for the investiga- 
tion of a substance), Trudy 9-y konferentsii, no. 14, Izd. Mosk. ped. 
in-ta, 1961) and L. V. Lanshina, KH. I. Shakhparonov (Dokl. AN SSSR, 1375 
830, 1961). Velocity of ultrasonic propagation; Vv)» and absorption 
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Investigation of the... B101/B136 


coefficient a were measured for f = 20:6 - 34:4 Mcps. The meter wave 
generator had an output voltage of Sey ~ 50 mv. The values were calculated 


according to the equations: ah = duy/6or2 Cis 


a = ws (v" di v2 )/avr(4 + urs (2);fe= Sp imach, = Jr (v - v/v where X 


ee is the maximum value of the relaxing part of the absorption 


coefficient, and A. the length of the sound wave in the maximum of oy ° 


Results are shown in Figs. 1 - 4. There are 4 figures and 2 Soviet refer- 
ences, 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im, M. V. Lomonosova 
(Moscow State University imeni M, V. Lomonosov) 


SUBMITTED: May 7, 1961 
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Rayleigh scattering of light and the ordered orinetation of molecules. 
DoklL.AN SSSR 136 no.5:1162-1164 F '61. (MIRA 14:5) 


1. Moskovskiy gos. universitet im. M.V.Lomonosova. Predstavlen> akad. 
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(Light-—Scattering ) (Molecules ) 
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LANSHINA, L.V.;. SHAKHPARCNOV, M.1. 


Fine structure of the Rayleigh line of scattered light, and 
the propagation velocity of hyperacoustic oscillations in 
water. Dokl. AN SSSR 137 no,4:830-832 Ap ‘él. (MIRA 14:3) 
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Permittivity and molecular ue. D207 /D308 


where 


J 


(7) 


—— 


dey 


The subscript codcnotes the permittivity ea 
i i i i £ the component 1 1 é 
cies: ec; is the concentration of : r aes " 
Simi ar formulas for (1) the electrical conductivity ©, or (2) t 


oN ie a 
permeability 4 can be ootained from the above oe ea eee 
by substituting o@ for €& in the case of poe toe cael. a. 
in bility (ec is the velocity o < 
&é in the case of permeai1 y : een 
i i cperi : -a for solutions of nitro 
sarison with the experimental data oe : 
and acetone in nonpolar solvents showed fairly satisfactory agree 
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KORCHEMSKAYA, K.M.; SHAKEPSHONOY.,, M,I,; LEL'CHUK, S.L.; KORABLINA, T. Pa; 
BABURINA , I.ta; VORONTHA, KD. 


Investigation of the vapor pressure and vapor density of binary 
solutions of silane chloro derivatives. Part 4. Izv.vys. ucheb. 
2ave; khim.i khimetekh. 5 no.l:65-69 162, (MIRA 1534) 


1. Moskovskiy gosudarstvennyy universitet imeni Lomonosova, 
kafedra fizicheskoy \himil, 
(Silane ) (Vapor pressure ) (Vapor density) 
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BERIDZE, D.K.; SHAKHPARONOV, MT. 


Some results of studies of Rayleigh scattering of light in the 
critical region of stratification of solutions. Ukr, fiz. zhur. 
7 nos7?771~778 Jl '62. (MIRA 15:12) 


1. Moskovskiy universitet. 
(Light—-Scattering) (Solution (Chemistry) ) 
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age . D234,/D508 
AUTHORS: Shakhparonov M.I., Kasimov, R.HM., and Aknadov, Ya-Yue 
TUTTLE: Dielectric properties and molecular structure of 


concentrated Liquid solutions 


PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, V+ 7, no. 8, 1962, 
B74 — 882— 


@ExT; The authors give some of the results of a study of relaxa- 
tion of. the dielectric polarization of the following solutions: 
acetone-oenzene,y acetone-CCl,; nitrobenzene-nhexane acetone-nitro- 


benzene, acetone-methyl alcohol and acetone-water. Dielectric con- 
stant and losses of these solutions were measured at 3.21 cm and 
8.15 mm wavelengths by Poley's waveguide method. The experimental 
values were used for calculating the macroscopic relaxation times. 
Enthalpy and entropy of the activation of molecular reorientation 
in an external electric field were also determined. It is concluded 
that the solutions of nitrobenzene in hexane and of acetone in ben- 


zene and CCl, have random distribution of molecular orientation. — y 
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Dielectric properties and... D234/D308 . 


The process of relaxation of polarization in acetone-nitrobenzene 
solutions can be approximately represented as a superpositicn of 
two independent processes. There are associated complexes of mole- 
cules of the solvents in solutions of acetone in water and methyl 
alcohol. There are 7 figures and 1 table. 


ASSOCIATICN: Moskovskiy universitet (Moscow University) 
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1. Kafedra fizicheskoy khimii Moskovskogo universiteta. 
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AUTOS Shikapirorovs M. Ie 
TUTihs ent provleus in tne theory of molecular Light scattering in 


Liquids 

PRERIGUICALS Zhurnal fizieneskoy khimiis ve 36, noe 9 1962, 2030 - 2035 
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The calculation of the Lorentz-Loren@ equation according P! 


average of 339. 


to Einstein is correct. Those yaiues which are too high by an average’ of 


205, with respect to the experiment are explained by the inaccuracy of tne c 
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PURPOSE AND COVERAGE: This book examines the experimental and theoretical bases 
of a number of radicphysical and optical methods of studying the molecular thermal 
motion and structure of certain liquids and solutions of nonelectrolytes. The re= 


sults of snvestigations of liquid systems without an intermolecular hydrogen bond 
conducted by the author and his associates in the Laboratory of Solutions of the 
Chemistry Faculty of WGU are given. A number of problems of molecular theory of 
the liquid state are analyzed on the basis of these results. 

write the book not only for specialists in the theory of liquids, 


researchers in related fields, advanced stu 
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and chemistry who are interested in the theory of the liquid state. Therefore, 
relatively complex or long mathematical analyses and also many tables are placed 
in the appendix, at the end of the book. The author gratefully notes that section 
1 was written with the help of R, M. Kasimov, Ya. Yu, Akhadov, and I. A. Vakalov; 
D. XK. Beridze participated in section 9; R. M. Kasimov wrote Appendix D. The 
author is grateful to professors V. M. Tatevskiy and K. V. Topchiyev and Candidate 
of Technical Sciences B. D. Zaloga for assistance in organization of the research 
and to professors A, Ye, Glauberman and G. M. Panchenkov for reading the manuscript, 
the editor, Candidate of Physical-Mathematical Sciences K, P. Gurov,and associates 
of the Laboratory of Solutions M. Ye. Nartynova and K, M. Korchemskaya for assis- 
tance in preparing the manuscript for publication, 
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_ AUTHORS: Vakalov, I-A, Shakhparonov, “M-Is 


TITLE: Low-frequency dielectric permeability and the structure of acetore- sael 
nitrobenzene solutions : : 


PERIODICAL: Vestnik Moskovskogo universiteta, Seriya i, Khimiya, no. 2, 1963, | 
22 - 23 


 GEXT: The mean pasvoueapis dielectric permeability Es measured a low- — : 
!: frequency fields has to be smaller than the mean local dielectric permeability | .- 
Ese in solutions, where the vapor pressure shows a positive deviation from 
Raoult's law according to earlier papers of the author (Shakhparonov, ZhFKh, ve i. 
32, 1958, 1,414; v. 34, 1960, 977, 1,478; v. 35, 1961, 1,177). Investigations |... 
by F.M. Skirrov.(Z. Phys. Chem., v. ht, 1902, 139) and W. Graffunder and E. Hey- |_ 
- mann (Z. Phys., 1931, tt) indicate that the vapor pressure of acetone - nitro- 
‘... benzene solutions (25° C) obeys Raoult's law. This is in disagreement with re- 
wh. sults obtained by K.M. Korchemskaya, and M.I. Shakhparonov in a previous work oda 
(Vestn. Mosk. un-ta, ser. khimii, no. 6, 1962, 76), i.e.; considerable deviations | ° 3 
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from Raoult's law were observed, thus proving fine-structure fluctuations of the | 
concentration. These experiments were repeated in the present work for an ap- ale 
proval. The measurements were carried out with 8° 1 eps on a Czech "Tesla". :. 
BM-271 device based on the change of the reactive conductivity of the resonance =)". 
circuit. The accuracy was 0.2 - 0.5% and the obtained results demonstrate devi- 
ations from linearity in correspondence with the equation for Bae ~ &,- This ~: 
deviation from linearity, which can be approximately deduced from the theory of 
Onsager, is apparently caused by the effect of fine-structural fluctuations of - i 
the concentration. It can be assumed, in relation to Onsager's theory, that in | 
acetone ~- nitrobenzene solutions the mutual orientation of molecules is distri- 

buted chaotically. Hence, any mutual orientations of molecules of acetone and oe 
nitrobenzene ran be considered with sufficient accuracy energetically equal in |. : 
the temperature range of 10 to 40°C. There isl table. ieee] 
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Thermodynamics of dielectrics and the molecular structure of 
liquids. Zhur. fiz. khim. 37 no.5:1169-1172 My '63, 

(MIRA 17:1) 
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‘B101/B144 
AUTHOR s Shakhparonov, M. I. _ 


<a "? . é 
TITLE: Nature of substances with intermolecular hydrogen bond 


PERIODICAL: Akademiya nauk SSSR. Doklady, v- 149, no. 2, 1963, 374-377 | 


yo 


TEXT: The usual concept that the high stationary dielectric constant of | 


water and alcohols is due to dipole polarization and association runs. — 


contradictory to the experimental fact that in water and ‘alcohols €is | 


linear function of 4/2 and the Debye equation is valid. This is explai 
vy formation of proton energy bands similar to the electron bands of - 
semiconductors. Valency bands and conduction bands are assumed separated 


I. 


. by a very wide forbidden band which can. be overcome by the protons in thel 


tunnel effect only in the presence of 0, Ny, F, Cl, or S atoms creating ani. 3 


intermediary band similar to the impurity band of semiconductors. When 4& 


weak electric field is applied, a redistribution of the protons sets in “te 
between the "proton gas" and the intermediary band. This entails the cae 


electric polarization which is otherwise explained by orientation of the | 


dipoles. Since the energy of this redistribution is almost zero, Eis os" 
linear function of 1/f. Equally, the proton relaxation time is indepen- |: 
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dent of the orientation of the molecules, but is a function of the 
difference between the energy levels of the conduction band and the 
intermediary band. With the exceptioniof the critical region, this 
a@ifference is the same for all protons of the liquid and therefore the’ 
Debye equation is valid. Owing to the anomalous mobility of the protons. : 
in substances with intermolecular H bonds, the deformation polersaateon . 
“of these substances also is abnormally high. Water, alcohols and other. 
‘substances with intermolecular H bonds sre, so to speak, proton semi- ~ 
‘conductors. In analogy to the metal. binding of electrons, it is here 
the case of a metal binding of protons « There is 1 figure. . 
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FETHUSHEVSKIY, S.A., otv. red.; KOLBANOVSKIY, V.N., red.; PLATONCV 
G.V., red.; SHAKHPARONOV, M.I., red.; SHIRGKOV, M.F., red.; 
VIGEOROVICH, M.I., red. 


[Dialectical materialism and present-day natural science; 
materials of the All-Russian Seminar of Lecturers in Social 
Seiences on philosophy problems of present-day natural sci- 
ence] Dialekticheskii materializm i sovremennoe estestvozna- 
nie; sbornik materialov Vserossiiskogo seminare prepodavate- 
lei obshchestvennykh nauk po filosofskim voprosam sovremen- 
nogo estestvoznaniia. Moskva, Izd-vo Mosk. univ., 1964. 403 p. 
(MIRE 17:7) 
1. Moscow. Institut povysheniya kvalifikatsii prepodavateley 
obshchestvennykh nauk, Kafedra dialekticheskogo i istoriche- 
skogo materializma. 
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1, Kafedra fiaicheskey hhimti Moskovskogo universitete. 
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ACCESSION NR: AP4019511 $/0076/64/038/002/0252/0265 
AUTHOR: Shakhparonov, M. I. 
TITLE: Substances with intermolecular hydrogen bond as proton semiconductors 


SOURCE: Zhurnal fizicheskoy khimii, v.38, no. 2, 1964, 252-265 


TOPIC TAGS: proton sémiconductor, proton exciton; proton defect, hydrogen 


intermolecular bond, proton conductivity level 


croaeey ’ 


ABSTRACT: The author assumes that protons, like electrons, in condensed me~ 
dia have a conductivity zone separated by the zone of forbidden states in addition 
to the valence zone. Normally (for instance in saturated hydrocarbons) the 
width of the forbidden zone is great and practically no protons reach the conduct- 
ivity zone. But in certain cases, for instance, when the substance is capable of 
forming intermolecular hydrogen bonds, the forbidden interval'narrows and the 
transition of protons from the valency zone into the conduction zone becomes 
possible. A diagram of-energy levels in proton semiconductors is given, show- 


Cerd 1/2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548410004-4" 


Sed cnet bor iauebnaes os! at ay CIA-RDP86-00513R001548410004-4 


ACCESSION NR: AP4019511 
ing proton exciton levels (exciprotons) and an intermediary level which is simi- 
lar to the admixture level in electron semiconductors. After a detailed discus- 
sion of topics suchas dependence of dielectric constants on temperature, and on 
frequency, on proton mobility in semiconductors and on the theory of proton 
defect mobility and comparisons of theoretical premises with experimental data, 
the author arrives at the; following conclusions: substances with intermolecular 
hydrogen bonds can be proton semiconductors and proton dielectrics. Dielectric 
polarization of water, of a number of low-molecular alcohols, of acetone-chloro- 
form sclutions and other substances with intermolecular hydrogen bonds in a 
wide spectrum of frequencies can be explained with the aid of the concept of pro- 
ton excitons (exciprotons). The anomalous mobility of protons and defects can be 
explained by the theory of proton semiconductors. Orig. art. has: 6 figures, 
i4 formulas, ltable. ,; 
ASSOCIATION: Moskovskiy dosudanetiennysy paeee im. M. V. Lomonosova 


(Moscow State University) 
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